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(54) MAGNETIC RECORDING MEDIUM AND 

MAGNETIC RECORDING AND REPRODUCING 
DEVICE 

(57) Abstract 

PURPOSE: To obtain a perpendicular magnetic recording 
medium wlih Jow noise by forming at feast two magnetic 
films on a substrate for controlling struclure 6t 
magnetic film through a nonmagnetic Intermediate layer 

CONSTITUTION' A base layer 2 comprising a Ti-Cr 
(10at%) alloy is formed on a glass substrate. 
Succeedtngly in the same vacuum, a first magnetic film 3 
such as a Co-i5atm%Cr-6aim%Pt-3airn%S) magnetic 
film, a second magnetic film 5 such as Co*lOatm% 
Cr-i5atm%Pt alloy ano a Ru film as a nonmagnetic 
intermediate layer are formed. In this constitution, the 
obtd, sample shows large Mr/Ms F ratio satisfying 
0.82Mr*2i F wherein Mr is the normalized saturated 
magnetization and Mr* is the normalized residual 
magnetization for a zero magneto field. The magnetic 
anisotropy Ku ol (he sample is several times or more as 
large as that of a monolayer perpendicular magnetic 
recording medium. The angle fctheta; between the 
magnetization characteristics curve and the axis of 
magnetic field at me point of the normalized coercive 
force He* is large as 35-90 degrees. Thereby, high 
recording magnetization and high reproducing output can 
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be obtd. even with a rather thin recording film. 
Further, the generation area of reverse magnebc domains 
Is decreased to decrease reproducing noise. 
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-tumtmmsakMt cvsm) tsusu «« 

<OJ8fc<Z>efl:£ffi?D«{fc (Ms) T-gt»fcU JAftVik 
£fc«BA (He) -Cftte{fcLT^ASctfc3iWtM-H 

ft (Ms-) . &!&a(oi$omto>te>&tg.lMtm8 
mt (Mr*) . M-H#ttA5»^$4t3£S-*-5i:&0 
W*WM)C/mjJ (He-) tLTSLT^S. 

f o o 4 4 1 ft««!i<om«Kfiii[esfe»jaE^Tf4. 0 

4 (a) 'C^LfcJlSlC, MttfURffWi: (Mr*) 09 

ffi»4. aiwkiafDKft (Ms*) cts^Tffijjit/hs 

ftffltt. •f*ib'fc,Mr"/Ms-(40. 17~0. 3Sf?-e 

flsiaor t < ass®: l & t * cjme <f it 5 mgftfea 



(7) ^¥7- 1 7 6 02 7 

I0045] **^o^jsK§igas;aftjgflc-e 

tt. Mr '/M.s'(OlttfO. 8SMr'/Ms' Si fc 
*t^S«M«fl5K-C*. (Ku) t±S 

^l4»fi:M-H«tt4qB||LH&SSt«t«0!>Sff! « 
MW] (He-) C*fr*T*f|#&JMlk4:£jH-s 
ft (8) t>35-90*fc**<+scfc4i-etfi. t 
4te*>. ^*W«0#JBKSSffiSiE®at^|4. Mr'Jf 

4<#&it. *^??±ia»*»5ctas-e#« 0 *fcKu 
[0 0 4 6] emu) j&immtkmzmms 

tUTCo-1 7a t%Cf-4a t%Ta. ^25«4 

Kt UTC 0 - 1 0 a t%C r - 1 5 a t %P t 

K, WfittfflMifcLTP tfc^K Si (a) <Dfcfi£ 

(0 0 4 7] *£ftfia$j|jRo«&. (a, -a,) 
/a, =0. 0 2 5. Ku, =0. 9x 1 0« e r g/ c 
c. Ku h =3 X l 0 C e r g/c c. Mr*/Ms* 
=0.9. 6=8 5° . SlOffi£R©ffl?D«fciSfS2<B 
WM^JMMMbO&M s . /M s » =0. 6 S "Cft -5 

hit. S, t « fc fcBUfcBfcLfc*. 

«. : *» «rl ..- 3-3 : lO»T?Wlsit*T1)Bi:» 

[0048] (3?J605 3 ) ^SBROttOiaKfl^B 5 ir 
<t t) SiWI-S. 1 W.hfc^*ftKoTJSS 2 ^fig 
tfc. *A«ftTi6JlfcLTtt. Si, Ge. BX(4C 

«J±cea»4j5fcLT. ft^®ffi(75 (0 0 • 1) ffi^rS 

tutdtb.&%MJt 2 10g$rSlSl-c|r5 0 §|fiK^T. r 

S Ut#«ffiMS{*:B 2 2 Sr^fig-fo. 
[0 0 4 9] fl^K. SlEffiK3. m2«teK5tt 
TCo- (x) at%Cr-4at%Ta^BttRfc 
»£Lfc1-«ir. »®tP©CrgS (x) lc«tt) 2«o 
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HBttRtUTOo-l 7 a t%Cr-4a t %T 8 % 
3 0nraj&sfcU $28ttKtLTCo-10a t%C 
r-4 a t%Ta«r50 nnjJgj^LJi:. #ettf>08JBi 

5ELfc^«ffittKtt. iuS^Bff A 2 i eftAfttoJ: 

snra 2 1 \tt. *}X3-\zwwv$ 5. 

I O 0 5 0 J *H»flsjO#«fflt©4frg-, ( a , - a ! ) 
/a^O.0 1. Ku,=0. 9xiO'erj/oc, 
Ku b =l. 2X1 0« e r g/c c, Mr'/Ms* = 

0.91. e = s a* . siroai*BiofiSflna{btff2© 

«ttE<OjaftWk<OttMi,/Ms b =0. STJiot, 
NBttf««^RJ5 t . *mtiS<tX % XMf 

1 0 0 5 1 ] (3?JS0i4) IS 6 (1, JMSWO^ffBtiR 

<. SttJbCTlMZ. ttftHMI 2 1 <7>m\ZBl$, U 
-<0±|c«ttK a , b, c5r?Mti!t9Pol«4^UT^ 
RK&iOEL&mLtz&iam&c 2 3t#/iLfc. S 
&Ra. b, ctt, -&lt-eiVCoXW:CoCrt±fi£» 
fcU CtUCMo, V, Ta. Pt, Si. B. I r, 
W, Hf. Nb. Ru, T i, N i&mni,tt®-m& 
(OmtLiZ. #Btt*MB4fcL"Ctt, PdfctfV^ 
P dKft-Kfc P t « OS'Cr^O^mtfttffl'Ct 

5. ttteRa. b. cOMltS nmfc LfciJ, ffi^* 

lo 0 5 2 1 mnBttfWfiHtyg-cfcsaeKtt. 

r c £ 9 tsttK i »9tt *WHto*Vf*i"t /HB* 

afe?**. SSttBa, b. c t LTC o5r^V^*HJ6 
WO&m<0%£> a t =a, = a , =0. 2 5 0 7 n 
nu Ku, =Ku„ =Ku c =4. 4 X 1 O 4 erj/e 
c. Mr' /Ms' =0. 9 7. 6 = 8 8°. Ms, =M 
s b -M s , Tfc 5. #B£f H£ 4 OK/? t , fcftft 

(0 0 5 3] (&JS0!l 5 J *$£W<aftS0)!Si60!JS:(g 7 £■ 
flwcaw?-*. g*£ 1 ±£«aHtpATtt8 2 **£ 
U «t>Tmoa<c5SfflKL, 3 1. fctt&H, 3 
2 *Ei'C£ff *S LTfl5fiS L fcff 1 8WBK3 3 
■f*. ISfflKL, 3 1. 8S£KH, 3 214. Co$-£fifc 
#iL. ih.CC r. Mo, V, Ta, Pt, Si, 
B. Ir.W. Hf. Nb. Ru, Ti, N i , CoO 



t8 ' <&ffl¥7- l 7 6 0 2 7 

3 1 fcLTCo- 1 5 a t%C r-6 a t%P t -3 a 

t %s i jjeeKfcgfSKH, 3 a t uco - 1 o a 

t %C r - 1 5 a t %P t iroh c p«ig<» 

#fftrflk\ BA0afMttaffl>&BfrM)ll0Btf** 

<fco<fc5l£ia:Si-5. Se>icc:o±ic^G$tttpHJi4 
•Sr^LTBdEoaftSflatKL, 3 4. 3 5 

*EVMi«fftai,T*flELfc3ll2««*3 6 fcftg 

U wfcjtlCA-tfy&gjf 7 3 

7 41-S. 3 4, KttRH, 3 5fi. Sttfl? 

L, 3 1 . BttffiH, 3 2 tBCISrtTfc. fciVMijjlJ 
«T?fflV^t.ftl>. £4>tt£f>ttAQaHkftliS£ 

*'&B**f4>Ba:*»<&*j:5K:S£1-5. jMs, $ 
lMK3 3eaftfiOTOC£a,'fcl. fUSf/B 

[0 0 5 4] *S168i|ori<a/i5iia^<OB14Jg$rZ 

• ff*.l«ttttKL, 3 1. BttRH, 3 2*pq-*m 

[0 0 5 5] ixon 6 j 8 C 

*!>SlM?-5. S«l.tK:TilW82£JgjdEL. -<J5±|c 
5*ffi«>ffi*IC#LT«8Lfc;fr|8]. tt*f20~4 5« 

4. X2attS5a>b**MraftE3 8tfft8t 

5, SttRiLTft. Co-CoOcOffiiS-lK^Cofci 

w»*JB«K*E3 8©«fl5»*H|4, jfKJ^^t 

[ 0 0 S 6 ] *^a«9jr-lt. 2 fc LT«k3x<A 

K 5: S 0 n m®fi£ U. .^0±IC3B lffittl t LX C o - 
CoOE-g-KfcSOnm, *MJSt UTC o 4 n 
m, ^2a<iJli:UTCo-2 0a t%Cr«*t50 
n mSS L.fc#«igjK<*:E 3 8 L. $ e>IC(*3K 
t UT C o 0% 5 n mjgtf Lfc. ffiV'^ttSCSlcjtt 
LT6 0£tLfc. ZQ&ttlZ'J Kt?£ 

tt. SffiiElC»LTiK)6 oaffiLfc^-efcot. * 
fc. Ku, =0. 9X l o* e r g/c "o. Ku k =1. 3 
X 1 0 s e r g/c cT-*ofc. »«tt«p MAORIS t 

[0 0 5 8] C^JS«il 7 ) #$593COte<OHK0!j$:a 9 1 

Auawi-s. ssi iicskvS&^srfcofceaH&i 

BS3 9Sr»i«L, i©±t«itfBl (a) 
&0W»£g&LT4S$JeB£ftF 4 0 fc LTfl^ 
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4. -fc^* K fco^liCo, Zt, Mo, Nb, 

[0 0 5 9] (SO£W8) 01 Ort. ffiaiESgffiflD- 

*35 : H5£££^j>K'7 2;SSEIK£itTi<>.&. r<0«5C 
fifiJ3»*S-fS4SB-Ny K7 20«3Lf2»#ft7 1 
fcf-ffcfcfi*/'*?-*.!-* 7 3 tsK-f^a^/U^-^ 
7 4lCk!)#ft$-fro. S^C. riic>&^jffl1-5fci{> 

«f*«npH»7 7asg l te.*iTv>5. 

[00 6 0] 

[3§§>i©S&&] W±»«B»C$lWUfcri:<. *55E<3« 
[BBaffiVftttM] • 

[01] (a) ttraMCJ:SMMffitEMK*0S 
*«/£0, (b) littftattffBMitfBfttEftOIME 
B. 

[02] ■PK/ioja**Si?gi-50„ 

[03] fc®m<t1M8&&W+ (a) 
Sit®, (b) »t#SBmji!Ej&gE<Jco?ESK'(b«ffi* 
[El] 




#BB*7-1 7 6 0 27 ■ 

fflW1-*««B. 

[04] BW-Bft*tt*B9it*B-?fe9. (a) tt 

B. . ( b ) tt**H0MBBS£*ro0BM:-Bj). 

[0 5 ] *^^<0(fi©SJSfJ©^S#jjg!ac«:flr,«f®ffiSC 
B. 

[06 ] ^MOflto*Me$J|fi^#<!>0FBfl& 
H. 

[07] «ftmott«>|Qt9lo#JMHUI«oiirB4^C 

0. 

B. 

[09] -^^(o^m^m^mm^m^mmm^. 

0. 

[010] aaffiftglft-flegRB. 

1 2-TJM. 3-glttttO* 4-<t>IM, 

5-SS2BttR. 6-^JBR«EflCA. 7-»3R % 8- 

i i-25»bk©«#. 12, 12' -«ft*isj. 1 3 

-fUlsKfL 14-,-jSBE. 2 1 -StSfBiJffilJi, 22- 
£SR!&#B, 2 3-ttSK. 2; 4- C, 3 
1-attBL,, 3 2-BttRH,. 3 3 — SR 1 8UB 
•R. 8 4-BH4KL,. 3 5-BttBH,. 3 6 -ft 2 

3 7-£flRfH$D,' 3 8-£JBffiHS#E. 3 
9-ftBttffi. 4 0-£J8R4£fcF. 7 1 -BfiK&ig 
*. 7 2HBK8ft»*&?ff£afe^yK. 7 3-7 
>^J-?, 7 4-#-{^3-fA'*-? ) 7S-K» 
ff£BB. 7 6H&fiftfclBB. 7 7 "4*9-7*4 
*BB 



[02] 




e I l i i i — i — i i — i l_i ' ' l 0 

o s 10 

Malik* mm) 
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(72)£§fl* 5?» 



(72) $8* "# jEBg 



